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AMERICAN ASTRONOMICAL WORK. 


The progress of science in the United States can- 
not be better illustrated than by a brief review of the 
astronomical work now in progress, and the instru- 
ments at the command of those making observations 
in this country. 

Taking as our authority the ‘“ Report on Observato- 
ries,” published by the Smithsonian Institution, and the 
“ Annual Record” prepared by Professor Edward S. 
Holden, of the U. S. Naval Observatory, Washington, 
we find that in seventeen States Astronomical Obser- 

‘ vatories are located, varying in degree of importance 
from the National Observatory at Washington, to the 
possessor of a two-inch achromatic telescope of its 
owner’s own make. The work done with the latter 
instrument being most instructive as showing how 





much really good scientific work can be done with 
limited means when directed by intelligence well ap- 
plied. 

The State of New York can boast of twelve obser- 
vatories, Michigan four, Pennsylvania three, Massa- 
chusetts, Connecticut, Ohio, Missouri, Iowa, each 
two, and Tennessee, California, Mississippi, Min- 
nesota, Indiana, Kansas, Illinois, Maryland have each 
one observatory. It will thus be seen what an im- 
mense territory is covered by American astronomers, 
ranging from the shores of the Atlantic to the Pacific 
coast, and from the tropical regions of the Gulf of 
Mexico to Lake Superior on the North. Many of 
these observatories are supplied with requisite ap- 
pliances of the most perfect description, while all, 
with one exception, have at least a good achromatic 
astronomical telescope. 

For the benefit of those who desire to promote as- 
tronomical research, we may state that the single ex- 
ception we refer to of an observatory without a tele- 
scope, is that of the Ohio State Observatory, the 
director of which is Professor R. W. McFarland, who 
states that he “ was trying to get the authorities to do 
something,” apparently with poor results. 

Among the largest equatorials directed nightly to 
survey the heavenly bodies may be mentioned the great 
26-inch instrument, by Messrs. Alvan Clark & Sons, 
at the Naval Observatory at Washington, under the 
charge of Professor Asaph Hall (who has already 
made such important discoveries with it), assisted by 
Professor Edward S. Holden; the Dearborn Obser- 
vatory at Chicago possesses an 184-inch equatorial 
(Alvan Clark) ; Harvard University employs a 15-inch 
equatorial by Mertz; the Allegheny Observatory, 
Pennsylvania, has a 13-inch instrument (Alvan Clark) ; 
the Morrison Observatory, Glasgow, Missouri, uses a 
124-inch instrument (Alvan Clark); Professor Lewis 
Swift at Rochester, New York, has charge of a 16- 
inch equatorial (Alvan Clark); the lady Professor of 
Vassar College, Poughkeepsie, has an excellent equa- 
torial of 124-inch (Alvan Clark), while lastly, Dr. 
Henry Draper at Hastings, N. Y., owns a 12-inch 
instrument, also by Alvan Clark. 

This powerful battery of astronomical telescopes of 
the highest excellence might seem to be sufficient for 
one nation, but the national spirit of American enter- 
prise appears to be strongly infused into this great 
branch of scientific research, for new astronomical 


telescopes of mammoth proportion and exquisite per- 
fection are now in course of construction for United 
States observatories, which, in the hands of the able 
astronomers ready to receive them, will doubtless add 
to their already well-earned fame and the prestige of 
science in this country. 
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With these facts before us, we read without sur- | 


prise the note by Professor O. Stone in our last issue, 
in which he says of a recently published “ Record of 
the Progress of Astronomy during the year 1879,” by 
Mr. Deyer, of Dublin, one-third of the memoir is, de- 
voted to the result of astronomical work done in the 
United States. 

An article on this subject would be incomplete 
without a reference to the very perfect work of Messrs. 
Alvan Clark & Son, of Cambridge, Mass., who appear 
to have distanced both the English and the Conti- 
nental opticians in the excellence of their objectives, 
and who have secured to the United States the honor 
of supplying the objective for the great equitorial about 
to be manufactured for the Russian Government, to 


be used in the Pulkowa Observatory by the distin- | 


guished astronomer, Otto Von Streuve. We also 
notice that of the forty observatories recognized by the 
Smithsonian Institute, seventeen have telescopes made 
by this firm. In regard to the work now in progress 
at the Messrs. Clark’s establishment, it may be stated 


without exaggeration that the world awaits with eager 


expectancy the result of their labors. 
We record with pleasure the very perfect harmony 


with which American astronomers co-operate and | 
work, which has doubtless been a leading point in | 
gaining the successes that have been attained. This is | 


in strong contrast with the constant bickering among 


members of the Royal Astronomical Society and many 


English astronomers, some of whom have not thought 
it humiliating to charge the Astronomer Royal with 
ignorance, and a stubborn adhesion to error, and to 
allege that members of the council of the Royal Astro- 
nomical Society suppress the papers of their fellow 
members from personal and unworthy motives. 

Of American astronomers, it might seem invidious 
to make a personal reference to particular men, but 
the names of Newcomb, Hall, Eastman, Holden, 
Stone, Burnham, Draper, Swift and Rutherford are 
familiar in all civilized countries, and_ respected 
wherever the science of astronomy is appreciated. 


M. MAscart has been making some observations at the 
College of France, on atmospheric electricity, with a 
Thomson quadrant electrometer, the deflections of the needle 
being transmitted to a pencil. The two pairs of quadrants 
are kept atequal potentials of contrary sign by two poles 
of a battery which communicate with the ground; the 
needle is connected with a vessel letting flow a continuous 
stream of water into the outer air. Generally the poten- 
tial of the air, always positive, is found much higher, and 
more uniform by night than by day. From g P.M. to3 
A. M,, it varies little, falls at daybreak, reaches a minimum 
about 3 P. M., and rises rapidly to a maximum about 9g 
P.M. It is commonly thought that there are two maxima, 
viz. morning and evening, and two minima, one in the day- 
time, the other at night. M. Mascart believes that insula- 
tion has been too much neglected. 


A NEW ELECTRIC PILE DEVISED BY M. 
REYNIER. 


Translated for ‘“* Sctence.” 


M. Emile Reynier, the electrician, and inventor of an 
electric lamp, which we have more than once had occasion 
to present to our readers, and which its author has never 
ceased to improve and perfect, with the view of making its 
use more satisfactory, more convenient, and more econom- 
ical, has now arranged a pile, which is at the same time 
powerful and economical. This apparatus is composed of 
a glass vessel in the form of an oblong square, in which is 
immersed a sheet of copper bent upon itself, as shown in 
Fig. 1. Upon the bottom of this copper hook rests a cup 
of parchment, into which the zinc plate is placed, as shown 
in Fig. 2. 





Fic. 1. Fic. 2. 


Fic, 1.—THE COPPER PLATE OF THE PILE oF REYNIER. 
Fic. 2.—THE ZINC PLATE OF THE PILE OF REYNIER. 


This vessel or porous diaphragm has this peculiarity, that 
it is made up of a conical sheet of parchment, and that 
corresponding with the rectangular or octagonal form, just 
as may be chosen, it is folded upon itself (Figs. 3 and 4) as 
indicated by the tracings of the diagrams (Figs. 5 and 6). 
The strongly marked lines in the figures represent the folds 
of the angles, the figures indicating the faces, whilst the 
lighter lines represent the intermediate folds which insure 
the stability of the system. 





Fic, 3. Fic. 4. 


Fic. 3.—PARCHMENT DIAPHRAGM OF THE HEXAGONAL FORM, 
Fic. 4.—PARCHMENT DIAPHRAGM OF THE RECTANGULAR FORM, 


When the different parts are thus mounted, forming the 
group known as an element (Fig.7), asolution of caustic soda 
is turned into the porous cup containing the zinc; into the 
outer vessel, a concentrated solution of the sulphate of 
copper. The two electrodes, zinc and copper, being placed 
in relation by the conductors, a constant chemical decom- 

| position begins. This pile, which M. Reynier qualifies as 
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hydro-electric, is superior, as a working electro-motor, to | 
the Daniell pile, of sulphate of copper and sulphate of zinc ; | 
of equal size, and is about twice as powerful as the ordinary 
Bunsen pile of the laboratories, and is only surpassed by 
the special form of the Bunsen pile, devised by Ruhmkorff. 

“The zinc is not amalgamated,” says M. Reynier in his 
note to the Academy of Sciences, “ nevertheless, it is not 
attacked when the circuit is open by the alkaline solution 
‘which bathes it; consequently, the quantity of zinc consumed 
must give precisely the measure of the amount of elec- 


N 


a, 


a 





FIG. 5. 


Fic. 5.—PARCHMENT SHEET TRACED FOR THE RECTANGULAR FORM, 


tricity disengaged. The new pile” headds, “does not send 
off volatile products ; hence the materials employed are not 
subject to waste. It is therefore possible to regulate the 
products of the chemical changes, and they may even be 
restored to their original state. It is necessary, to do this, 
to cause a quantity of electricity a little greater than that 
which has been disengaged by the pile, to traverse the 
exhausted liquids, dissolving the copper displaced, and 
removing the zinc dissolved. This renewal of the materials | 
of the pile restores its electro-motor qualities. When elec- 
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Fic. 6. 


Fic. 6.—PARCHMENT SHEET TRACED FOR THE HEXAGONAL FORM, 


tricity is thus produced by the aid of a powerful machine, it 
will be found to be stored up in the solutions and metals, 
ina state of energy, and can thus be readily set free or 
transported. The indirect transportation of electricity by | 
this apparatus would be in most cases, of more practical | 
use and more convenient than the direct transmission by 

cables, 


“In fact, when fresh solutions only are used, the new 
couple has the advantage of a noticeable economy of mater- 
ial and manipulation over the ordinary nitric acid couple. 
Regarding the practical realization of the process of regene- 
ration which must make my pile economically applicable to 
small electric motors and to private illumination, there are 
still certain obstacles of a practical nature which appear to me 
to be by no means insurmountable.” 








Fic. 7. 


Fic. 7.—REYNIER’S PILE COMPLETE, 


M. Reynier’s pile has been submitted to repeated trials, 
notably by the Société Francaise de Physique, with fifty 
couples or elements; the inventor operated successively 
a voltameter, the electric motors of Gramme and of 
Deprez, a large Ruhmkorff coil, and an electric lamp with 
Serrin’s regulator. A platinum wire 65 centimetres in 
length and half a millimetre in diameter, was maintained 
at a white heat for more than an hour, while the galvano- 
meter failed to show the slightest decrease of power in the 
pile—La Science pour Tous. 





M. Poincare presented to the Academy of Sciences, 
Paris, the results of an investigation of butcher’s meat, in 
which he found cylindrical pointed elements with cuticles 
crossed by lines which seem outlines of cells, and which 
appear granulated. He thinks they may be phases or me- 
tamorphoses of tznioides, causing tenia in some eaters of 
raw meat. 


Dr. J. LAWRENCE SMITH has determined and named the 
new mineral Peckhamite found on the outer surfaces of the 
remarkable meteorite whose fragments were sown across 
the borders of Dickenson and Emmet Counties in north- 
western Iowa. By an average of two of Dr. Smith’s analy- 
ses it contains 49.55 per cent. silica, 16.44 per cent. ferrous 


| oxide and 32.76 per cent. magnesia. By calculation of the 


oxygen ratio the formula Si0.RO + %(SiO:R.O) would 


| represent its composition, suggesting two atoms of Ensta- 


tite or Bronzite plus one atom of Olivine. This is one of 
the most interesting meteorites known. Over 5,000 frag- 
ments of it weighing about 30 kilograms, have been col- 


' lected from over a distance of eight miles long by one-half 
| mile wide. Although the lumps have been lying on the 


wet prairie for nearly a year, they are not in the least 
rusted, and beara great resemblance to nuggets of plati- 
num. Dr. Smith surmises the rapid passage of the meteor- 


| ite through our atmosphere caused its disintegration, pul- 


verizing the stony part completely and leaving the nodules 
of neckiliferous iron untouched. This hypothesis is novel 
and plausible. 
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DR. PAUL BROCA. 


Since the lamented death of Claude Bernard no name 
has been added to the necrology of France, which has 
caused more universal regret than that of Dr. Broca. 
Each, devoted to a special department of science, be- 
came illustrious from patient and untiring research 





which led to definite results. Claude Bernard’s investi- 
gations into the glycogenic function of the liver stand a 
monument to his genius and indefatigable industry. 
Although Dr. Broca became famous as a surgeon and 
anatomist it is the work he did in the department of 
anthropology that has made his reputation world-wide, 

He was born in 1824, at Sainte Foy la Grande 





DR. PAUL BROCA. 


(Gironde), became vice-president of the Academy of 
Medicine, officer of the Legion of Honor, and a member 
of several learned societies. During the greater portion 
of his life he was Professor of Surgical Pathology to the 
Faculté de Médecine, and surgeon to the hospitals. His 
numerous contributions to science relate chiefly to 
Anthropology, and undoubtedly France owes to Broca, 
more than any other, the advanced position she occupies 
as a promoter of this science. 

In 1861, he made the remarkable discovery that the 
seat of articulate language is situated near the third 
frontal convolution on the left side of the brain. From 
this time he devoted himself to the study of the cerebral 
convolutions and ganglia and thus opened up a field for 
scientific research hitherto almost unknown. His works 
on “cerebral localizations ’’ and “‘ comparative anatomy 
of the cerebral convolutions”’ were pioneers in this 





department of science, and are to-day standard authori- 
ties on this subject. To Broca is due the founding of the 
Anthropological Society of Paris, and later of the now 
celebrated Ecole d’ Anthropologie, with its magnificent 
museum, libraries and laboratories, and a complete 
course of lectures by a faculty of professors comprising 
such names as Mortillet, Bertillon, and Topinard. 
Broca himself had charge of the department of com- 
parative anatomy of the primates. 

His sudden death is supposed to have been due to a 
cerebral hemorrhage, induced perhaps, by excess of 
labor and fatigue. Thus in the vigor of life and in 
the midst of his work, has died a scholar, philosopher 
and statesman, whose illustrious example will continue 
to enlighten the path of those who follow his imperish- 
able footprints, 
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THE WINGED PHYLLOXERA. 


J. S. Hyde, of Santa Rosa, California, a few days since, 
while examining some grape-vine roots infested with the 
phylloxera remarked to some friends present that there 
was little danger of a rapid spread of this pest, as the 
insect, in its winged form, had not yet appeared. The 
words had scarcely passed from his lips when one of the 
gentlemen cried out: “I see one with wings now !” 
On a more careful examination eight full-winged speci- 
mens were found; the next day four other specimens 
were discovered. Several of these insects were sent 
to Dr. Hilgard of the State University for examination. 

The above announcement by Dr. Hyde is very 
interesting, and not the less so from the fact that the 
insects he sent to Prof. Hilgard, although truly a winged 
form, were sterile, and not capable of spreading the 
destruction which our vine-growers fear. In order to 





between the fertile and infertile 


difference 
winged-forms, we have reproduced engravings from 
Prof. Riley’s drawings of the phylloxera which show 


show the 


clearly the distinction between the two. Fig. 1 is the 
fertile winged female, which thus far has not been 
observed in this State, unless some of the insects 
retained by Dr. Hyde are of this form. Fig. 2 shows 
the outline of each of the five specimens received by 
Prof. Hilgard. It will be observed that in the fertile 
winged temale the abdomen is prolonged and that the 
body is about half as long as the whole insect, wings 
included, and is of a tapering, rounded form. In the 
sterile, the body is rarely one-third the length of the 
whole insect, and the abdomen is abruptly contracted, 
as shown in the engraving. 


Concerning the finding of the sterile winged form by 
Dr. Hyde, Prof. Hilgard spoke at the meeting of the Hor- 
ticultural Society as follows: “ After all the matter still 
rests pretty much as we conjectured two years ago. I 
then stated that either the winged DAy//oxera was not 
here at all, or in very small numbers. ‘There are five or 
six varieties of the insect non-winged, which live on the 
roots, and which produce a winged form towards autumn, 


| 


lays eggs without any connection on the part of the male. 


| The winged female is simply an egg-layer, like the others. 


She lays a few eggs only. Some of these eggs produce 
males and others females. It seems to be necessary that 
there should be a kind of renovation of the race in that 
way. The winged insect is dangerous, of course, because 
it 1s capable of flying to some extent. In Europe the 
winged form has been known to traverse a distance of 30 
or 40 miles at one jump, leaving districts between unaf- 
fected. In Sonoma the progress of the pest hes been 
slow, and it has been thought that the winged insect was 
absent. The winged forms produce only two varieties-- 
one fertile, the other intertile. I understand that in othe 
countries the proportion of infertile insects is small. Of 
the eight specimens sent me by Dr. Hyde, I find that five 
are of the infertile kind. I infer, theretore, from the evi: 


| dence thus far produced, that the spread of the pest will 


which, like the wingless form, is simply a female which | rests upon a vertical piece of iron. This has a vertical 


still be comparatively slow, depending upon the kinds 
that crawl instead of those that fly.” 

The announcement of Dr. Hyde, which was made to 
the Rural Press, will doubtless induce a still wider search 
for the winged insect. We shall be pleased to receive any 
specimens which may come to the eyes of our readers to 
determine their exact standing. 


<> 


INSTANTANEOUS PHOTOGRAPHY IN A BAL- 
LOON. 





PAUL DEMARETS. 


Since the memorable day when the bold Pilatre de 
Rozier and the Marquis d’Arlandes left the earth for the 
first time, up to the present, all aerial travelers have been 
struck with the clearness with which the celestial land- 
scapes have opened up to their view. The idea of em- 
ploying photography to fix these admirable contours is 
contemporaneous, so to speak, with the invention of 
Niepce and Daguerre. 

To M. Nadar belongs the credit of making the first 
attempts, and to M. Dagon the merit of remarkable exe- 
cution in bringing the ascensions under control. But in 
spite ot these successes, thanks to the generous aerial 
hospitality of M. Henry Giffard, one would think that the 
fixation, at a distance, of celestial landscapes upon a 
sensitized plate in a balloon, was a mere chimera. In 
fact the rapidity of the motion of the aerostatic globe, and 


| the rotation about its axis, would seem insurmountable 


obstacles. 

Attention has been recently directed to the rapidity of 
impression which may be attained, and which I believe I 
have increased by the aid of certain re-agents; but one 
difficulty still to be surmounted was the want of some 
means by which the operculum could be closed with such 
rapidity that the operation would take only a fraction of a 
second, 

The readers of L’Flectrzczté know how M. Stein, the 
able experimentalist of Franktort, sought for a solution 
of this problem. It has also described the ingenious 
apparatus which M. Janssen has made use of in his 
observatory at Mendon, by which he has secured 
great rapidity of action on burning a thread of silk which 
held the mechanism in position. But it was impossible 


' to use this apparatus in an aerostat, although admirably 


adapted to observation from a fixed position. I should, 
therefore, have been unable to employ this method if the 
idea had not occurred to me of using electricity by the 
aid of the mechanism I am about to describe. 

I take a ring, in the centre of which my objective is 
fixed, normally and solidly, and for the sake ot iHustra- 
tion, we shall suppose it to be horizontal. A spring, at- 
tached to an arc, situated at the centre and parallel with 
the objective, presses a horizontal plate, parallel with the 
ring of the base. This plate bears a shoulder which 








ame 2a Ge Ste Oe lM lela ae eelUrMm.lUelUmEelCOe ef 





e male, 
others. 
roduce 
ry that 
in that 
ecause 
pe the 
e of 30 
n unaf- 
*s been 
2>ct was 
eties-- 
n other 
i: Of 
lat five 
he evi. 
sst will 
> kinds 


ade to 
search 
ive any 
ders to 


BAL- 


tre de 
for the 
e been 

land- 
of em- 
urs is 
ion of 


1e first 
le exe- 
But in 
aerial 
1at the 
ipon a 
a. In 
de, and 
intable 


dity of 
lieve I 
ut one 
~ some 
h such 
onofa 


n, the 
ylution 
enious 
in his 
ecured 
which 
»ssible 
irably 
hould, 
if the 
yy the 


tive is 
lustra- 
1g, at- 
| with 
ith the 
which 
ertical 





XUM 


SCIENCE. 


95 





motion within a solenoid. As soon as the current passes | 
it is obliterated by virtue of the attraction, of which Mr. | 
Page and Mr. Bourbouze have made such intelligent use. 
The plate, meeting no resistance, turns just as it reaches | 
the shoulder. 1 can give to the spring any tension what- 
ever, so that the time the movable plate takes to make a 
half or quarter revolution can be regulated at will. The | 
impression is taken during the passage of the aperture 
in the movable plate across the aperture in the fixed plate. 
It is easily understood how it may be possible to shorten | 
the time of passage, either by substituting a simple slit or 
by increasing the tension of the spring. 

In order to estimate the time precisely during which 
an impression is taken, certain experiments are necessary 
which I have not yet been able to carry out, and whicn 
are of the most delicate kind. I may say that this time 
appears to me not to exceed eight or ten hundredths of a 
second. Should it be found that it is only one halt of a 
hundredth, I shall not be at all surprised; for the clear- 
ness with which I have obtained my images proves the | 
exposure to be so short, that, when the aerostat is moving | 
six to ten metres in a second, it does not traverse any 
perceptible space while the aperture is uncovered. 

A photograph taken at Rouen, in the vertical posi- 
tion, and with by no means favorable circumstances (it 
was after six o’clock in the evening), shows all the objects 
contained in a surface of three hundred metres square. 
I should think that I was then at a distance of I100 
metres from the earth. 

Thanks to the excellent instrument of M. Trouvé the 
weight of my apparatus is only 700 grammes, and is so 
manageable that after having made a part of the con- 
nection I have obtained a marvellous view of the Seine, 
showing all of its numerous windings, even to Quilliboeuf, 
and perhaps still farther.—Z’ Electreceté. 


po 
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MR. BRAMWELL ON PERKINS SYSTEM. 


In view of the report about to be made by order of the | 
United States Government, on what is called the Perkins 
system, employed by the ** dathraczte,” the little screw | 
steam yacht which recently crossed the Atlantic with so | 
much success, the following report made by Mr. Bram- 
well at the request of the Perkins Engine Company be- | 
fore the departure of the yacht, may be of interest to 
engineers and those interested in steam navigation. 
The engines of the vessel, like her boilers, are of | 
peculiar type, and are the invention of Mr. Loftus 
Perkins—of the direct acting inverted pattern with 
surface condensation. They consist of two cylin- | 
ders, the after of which is bored in two diameters. 
The smaller diameter bore forms the high pressure 
cylinder, and receives steam from the boiler during the 
first half of the down stroke; the larger diameter is the 
medium or intermediate cylinder, and is supplied at the 
upstroke with the steam used in the smaller bore during 
the preceding downstroke. The exhaust from the large 
bore passes into a chamber, and thence to the low pres- 
sure or forward cylinder, giving a total expansion of 
thirty-two times. The distribution of steam in the after 
cylinder is effected by three lifting double-beat valves of 
somewhat peculiar construction, but the low pressure or 
forward cylinder is titted with an ordinary slide-valve, 
having an expansion valve on its back, The condenser 
is fitted with galvanised wrought-iron tubes, rising veru- 
cally from a tube plate, and having closed tops. Within 
these tubes are smaller ones, through which the sea- 
water enters and passes down the annular spaces to the 
inlet of the circulating pump. Theexhaust steam comes | 
into contact with the exterior of the galvanised tubes, | 
and, when condensed, is drawn off and returned to the | 
hot well surrounding the upper part of condenser. The | 
space between the high-pressure piston and the upper | 
side of the intermediate piston is in connection with 


the chamber from which the low-pressure chamber is 
supplied with steam. The cylinders and covers are 
heated by steam, which circulates through wrought-iron 
pipes cast into the thickness of the metal, and they are 
also clothed to prevent loss of heat. The boiler is 
formed of rows of horizontal wrought tubes, 3 inches in 
external diameter, connected at frequent intervals by 
vertical thimbles, the whole series being contained in a 
wrought-iron double casing, having the space filled in 
with vegetable black. The boiler is supplied with fresh 
distilled water, a still being fitted in connection with 
the condenser to keep up the supply. The actual 
dimensions of the cylinders are high pressure 73¢ inches, 
diameter, intermediate 15 13-16 inches, and the low 
pressure 22 13-16 inches, the latter alone being double- 
acting. The stroke is 15 inches. These are the chief 
features of the engines. The trial carried out by Mr. 
Bramwell appears to have been confined to taking 
diagrams, and weighing the coal consumed, which was 
done with minute accuracy, the weight of the sacks 
being deducted from the gross total. But Mr. Bramwell 
says that before comparisons can be properly instituted 
between the economy of the engines of the Anthraczte 
and those of different construction, the latter should be 
tried with the same rigor as characterised the trial 
of the former. We venture to think, however, that 
engineers will scarcely regard the trial as a.together what 
could be wished, tor there are several questions of 
much interest, to which no answer can be tound in the 
report. However, 128 diagrams were taken, and the net 
result shows that the consumption per horse-power was 
1.7lb. per hour,—a very good result for engines so small, 
but not quite so low as might have been expected. The 
precautions taken by Mr. Bramwell to obtain a cor- 
rect estimate were complete so far as they went, and his 
report is minute in its details. The throttle-valve, stop- 
valve, and other parts were sealed in the positions to 
which they were placed, and the coals having been 
weighed into sacks, the bunkers were closed and sealed. 
The trial lasted tor 12h. 3 min., butafter the 15th cwt. of 
coal had been used the engines were allowed to run until 
they stopped through the burning down of the fire. For 
10 hours, however, the mean revolutions were 130.7 per 
minute, the average indicated horse-power during nearly 
nine hours being 80.9. The loss of water during the 
whole 12 hours was 23'4 gallons. The mean pressures 
of the various diagrams were ascertained by dividing the 
areas (obtained with the planimeter) by the length of the 
diagrams, a method which Mr. Bramwell thinks more 
accurate than measuring the height. The engines 
worked with remarkable smoothness and regularity, and 
with the exception of tightening up two glands about an 
hour after the start, there was not a spanner or hammer, 
or any tool used about the engines, nor was a single 
handle shifted during the 12 hours the vessel was under 
way. ‘The link motion was in full gear during the whole 
run, with stop-valve full open, and throttle set so as to 
cause the engines to run about 130 revolutions per minute. 
About one gallon of lard oil was used, the cylinder and 
slide dispensing with lubricant in the Perkins system; 
grease being inadmissible where it is liable to come into 
contact with the steam in these engines. It is reported 
that the Anthracite, in her voyage across the Atlantic, 
used only 20 tons ot coal, and 436 gallons of fresh water, 
and it would be of considerable interest, as Mr. Bramwell 
suggests, to have a thorough trial of a compound engine 
of about the same power, viz., from 70 to 90 horse-power. 
In connection with the trial upon which Mr. Bramwell re- 
ports there is a point which we should like to see elucidated. 
The boiler-pressure is supposed to have been somewhere 
about 36olb. on the square inch, but the maximum pres- 
sure on the first piston is only about 2oolb., and the aver- 
age in the first cylinder about 12o0lb.,a rather serious 
discrepancy, though this ratio of loss is not unknown. 
—Eng. Mech. 
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PHYSICAL NOTES. 


CopPER-PLATING ON Z1Nc.—The use of Cyanide baths 
for plating on zinc has the double disadvantage of 
being poisonous and expensive. Hess, it is stated, has 
overcome the objections by rendering the cyanide bath 
unnecessary. This he accomplishes by the use of an 
organic salt of copper, for instance, a tartrate. Dissolve 
126 grammes sulphate of copper (blue vitriol) in 2 liters 
ot water; also 227 grammes tartrate of potash and 286 
grammes crystallized carbonate of soda in two liters 
of water. On mixing the two solutions a light bluish- 
green precipitate of tartrate of copper is formed. It is 
thrown on a linen filter, and afterwards dissolved in half 
a liter of caustic soda solution of 16° B., when it is ready 
for use. The coating obtained from this solution is very 
pliable, smooth, and coherent, with a fine surface, and ac- 
quires any desired thickness if left long enough in the 
bath. Other metals can also be employed for plating in 
the form of tartrates. Instead of tartrates, phosphates, ox- 
alates, citrates, acetates and borates of metals can be used, 
so that it seems possible to entirely dispense with the use 
of cyanide baths. 


MM. LETHUILLER and Pinel, of Rouen, have devised an 
electrical indicator, by means of which the water-level in 
steam boilers may be ascertained at any distance. The 
arrangement employed for this purpose consists of an in- 
dicating tablet, which may be placed in any part of the 
establishment, however remote from the boiler-house, in 
the office of the engineer or the superintendent, or within 
reach of the boiler inspector. This tablet is connected 
with the electric indicator, which is fixed at the top ofa 
vertical tube above the boiler, by two electric conducting 
wires. At the lower part of the scale of the indicator are 
placed two pieces of copper, upon each of which is fastened 
a small plate. These platinum wires are superposed ata 
distance of 0.08 in. When tne index, which is attached to 
a vertical rod connected with the float in the boiler, de- 
scends, it rest on the upper plate of platinum, depresses it, 
and puts it in contact with the lower plate. An electric 
current is thereby established from a battery connected 
with the apparatus, causing a bell on the indicator to ring, 
while at the same time the sign “low water” appears on the 
tablet. Similar pieces of copper and platinum are fixed at 
the upper part of the scale, and when the index reaches this 
limit, in consequence of the rising of the float, the bell rings 
as before, and the indication “high water” is shown on the 
tablet. In order to remove the warning word from the tab- 
let, a button is pressed, which returns the indicating parts 
to their normal position. 





Ir is but a short time ago we were pleased to see an 
original article, written by a Japanese, on the combustion 
of carbon, at low temperatures, and again we are remind- 
ed of the ‘“‘ new departure” in an article on the determina- 
tion of the acceleration due to the force of gravity, at Tokio, 
Japan (Amer, Four.of Sci. for Aug.), in which the writer, 
Mr. T. C. Mendenhall, acknowledges the assistance of 
Messrs. Tenaka and Tenakadate, of the Department of 
Physics, of the Imperial University of Japan. The method 
employed was the usual one, which involves the use of a 
good chronograph and a break-circuit clock, together with 
an arrangement by means of which the experimental pendu- 
lum can be made to record its own beats upon the chrono- 
graph at any time. As the resistance offered to the pendu- 
lum, although small, is perceptible, it will interfere with 
its motion if the pendulum is obliged to operate the break 
circuit at each beat. Mr. Mendenhall obviates the difficul- 
ty by making the pendulum break the circuit but twice, 
once at the beginning of the period and once at the end. 
By this process the experiment need not be protracted, and 
yet a great degree of accuracy may be obtained. As the 
average duration of the experiment is only twenty minutes, 
differences of temperature may be neglected, and all the 
conditions may be maintained constant during the whole 
time of the swing. 





Pror. JosEPH LE Conre, in an article read before the 
National Academy of Science, takes issue with Helmholz 
on some important points in the latter’s conception of the 
Law of Listing. This law has important bearing on the 
phenomena of binocular vision. Its application, however, 
from the conclusive experiments of Prof. Le Conte, must 
be limited to other motions of the eye than those taking 
place in strong convergence: In thus differing from the 
high authority of the great German, Prof. Le Conte ina 
philosophical spirit worthy of more general imitation, 
deprecates the too common method of trying to verify the 
“gu of others, rather than to determine the law for one’s 
self. 





Asa considerable difference exists between the results 
obtained by the formule of Le Verrier and Stockwell in 
calculating the longitude of the perihelion and the eccen- 
tricity of the earth’s orbit, Mr. R. W. McFarland in August 
Fournal of Science, gives a comparative table, in periods of 
10,000, extending over 4,500,000 years. It is accompanied 
by a chart (with ordinates at intervals of 50,000) dividing 
the time into two periods, viz., for 3,250,c00 years before, 
and 1,260,000 years after A. D., 1850. An inspection of the 
table shows that the motion of the perihelion is exceedingly 
irregular and occasionally retrograde. 





Jas. Crou1, F. R. S., makes mention of an article written 
by himself in PAz/. AM/ag. xxxiii., 1867, pp. 213-216, which 
may not have been before presented to the American public, 
in which he accounts for the remarkable fact, first observed 
we believe, by Mr. Glaisher, that the difference of reading 
between a black-bulb thermometer exposed to the direct 
rays of the sun, and one shaded, diminishes as we ascend 
into the atmosphere. Mr. Croll deduces from this, that 
radiation into stellar space is the medium for the preserva- 
tion of snow in elevated places, and the protective action of 
aqueous vapor the cause of its melting in places where there 
is a greater snow-fall, a remark in perfect harmony with 
Prof. Tyndall’s important discovery regarding the influence 
of aqueous vapor on radiant heat. 





ProFessoR HENRY DRAPER read a paper of great interest 
before the Royal Astronomical Society in May, which now 
appear for the first time in this country.—(American Four- 
nal of Science.) He gives facts which seem to point to the 
conclusion that it is not improbable that Jupiter is still hot 
enough to give out light, though perhaps only in a periodic 
or eruptive manner. Heapplied spectroscopy to the problem 
and submitted to the Astronomical Society the photograph 
upon which he based his ingenious speculations. We are 
glad to see that Prof. Draper has been assisted by his wife 
in these observations. Humboldt long ago suggested as an 
advantage to science that the finer senses of women be used 
in astronomical research. 


A NEw and abundant locality for the mineral Danburite 
has been discovered by Mr. C. D. Nims, the mineral col- 
lector, in St. Lawrence County, N. Y., which is said by 
Messrs. Brush and Dana (August American Fournal of 
Science), to be of considerable extent and importance. The 
mineral occurs massive, micro-crystalline and also in 
druses of magnificent appearance, where, in one instance, a 
crystal was found 4 inches long and 2% inches macro-diago- 
nal width. The crystals were originally embedded ina 
younger calcite which has been much eroded. The para- 
genesis (in a matrix of granitic rock) seems to be, from their 
description, quarz, danburite, pyroxene and tourmaline and 
last a pink calcite. It is also accompanied by pyrite. 
Messrs. Brush and Dana elaborate their description and en- 
rich it with many angular measurements. The homceomor- 
phism of topaz and danburite are conclusively demon- 
strated, and an opportunity has been seized to supplement 
and revise the observation made at the time Smith and Brush 
worked on the original mineral from Danbury. 


O. A. M. 
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BOOKS RECEIVED. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By 
Francis M. Balfour, M. A., F. R. S., in two volumes. 
Vol. 1. Macmillan & Co., London. 1880. 


Macmillan & Co. have recently forwarded to us this 
very interesting volume of over 300 pages, abundantly 
illustrated, the first part of a work upon which we 
believe the author has been constantly occupied since 
the publication of his “Development of the Elasmo- 
branch Fishes,” in 1878. The second volume is still 
in press, and will deal with the Embryology of the Ver- 
tebrata ; while this, the first volume, is devoted to the 
Invertebrata, omitting the Protozoan forms, and it in- 
cludes in the beginning of the book an outlined history 
of the Ovum, as it appears in both the Vertebrate and 
Invertebrate types. 

This is by far the most important book that Mr. Bal- 
four has undertaken, and, in practical importance, takes 
the precedence of any work that has yet appeared in 
this branch of biological science. 

In his “Elements of Embryology,” written with Prof. 
Foster of Cambridge in 1874, and his “‘ Elasmobranch 
Fishes,” besides numerous contributions to the Quarterly 
Fournal of Microscopical Science, and the societies, the 
author has won a position among European embryolo- 
gists which makes this work doubly valuable. Merely 
for an expression of his opinion on many mooted ques- 
tions, the book will be welcomed on both sides of the 
Atlantic; but it contains, moreover, as full a history of 
every form as scientific investigation up to the present 
time has furnished, with a manifest endeavor throughout 
to do justice to every investigator. The absence of such 
a work has long been felt by American students. Few 
of our libraries have been able to obtain, to anything like 
completeness, the works of biological specialists; in 
great measure because such works appear in the form 
of scattered memoirs, difficult to procure even at the 
time of publication. In the full field of French, German, 
Italian and Russian investigations, the danger of com- 
pletely overlooking the researches of others is constantly 
discouraging. It may be in appreciation of this general 
want that the author has placed full notices of his 
sources of information at the end of each chapter 
where such reference is made, and, in addition to an 
index of subjects, has inserted at the close of the volume 
a classified bibliographical index. This renders each 
subject exceptionally clear, and places the student in a 
much fairer way of hunting up the literature of his 
specialty than has been possible hitherto, In these 
respects, the book is a model for works of this character. 

The science of embryology, now ripe for an eclectic 
work of this description, has grown rapidly from its 
infancy in the middle of the present century to the 
importance of a separate and elaborate branch. With 
its voluminous literature, it is strange that with one 
exception, a small volume by Packard, no attempt has 
been made to collate opinions or handle the subject as a 
whole. In the phylogenetic light alone, Embryology 
ranks as a vital portion of Biology; in this connec- 
tion may be quoted a few lines from the introduction : 
“It has long been recognized that the larvae and 
embryos of each group pass, in the course of their 
development, through a series of stages in which they 
more or les: completely resemble the lower forms of the 
group.” The author shows the bearing of the Darwinian 
theory upon this fact. While morphology may establish the 
relations of genera, we turn to Embryology for the basis 
of a wider classification. Its bearing upon Comparative 
Anatomy is a patent fact. So it is in the interest of the 
history of development, or in the relation of a given type 
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physiology of individuals that embryology is of constantly 
increasing importance. Thisis, in part, pointed out by the 
author in the introduction of the work. More specifically 
he states the aims of the present work as two-fold: (1) To 
form a basis for Phylogeny (or the history of the race or 
group); and (2) to form a basis for Organogeny (or the 
origin and evolution of organs). 

In course of a review ot the phenomena of reproduc- 
tion, as witnessed among the Protozoa and Metazoa, the 
transition from single to compound organisms is clearly 
stated: “‘It must be remembered that a single individual 
Metazoon, is equivalent to a number of Protozoa 
coalesced to form a single organism in a higher state of 
aggregation. It results from this that the segmentation 
of the ovum which follows the sexual act may be com- 
pared to the product of conjugation breaking up into 
spores, the difference between the two processes consist- 
ing in the fact that in the one case the spores separate 
to form an independent organism, while in the other they 
remain united, and give rise to a single compound 
organism.” 

The ovum is treated of in the first chapter as the 
natural point of departure in the cycle of development— 
first in its general, then in its special histories in different 
types. In the second chapter upon Impregnation and 
Maturation, an account is given of the remarkable 
researches of Fol and Hertwig, which surpass in the 
minute history of these changes the observations of any 
other naturalists. A chapter on Segmentation closes 
this introductory portion of the work. In view of the 
fact that this phenomenon hinges upon the disposition of, 
the presence, or the absence of tood-yolk, the author 
proposes terms for three corresponding types of ova, as 
follows: (1) Alecithal for ova without food-yolk, or 
whereit is evenly distributed ; (2) Telolecithal, where the 
yolk is concentrated at one pole; (3) Centrolecithal, 
where the yolk is concentrated in the centre. 

The reader is now ready for Part I, Systematic Em- 
bryology, in which the history of each group is treated 
from the formation of the germinal layers onwards, 
beginning with the simple parasitic forms, the Dicyemidae 
and Orthonectidae, passing through each invertebrate 
family whose development has been studied, and closing 
with the Echinodermata and Eteropneusta. 

A detailed review, even of the author’s conclusions, 
would be obviously out of place. Attention may, how- 
ever, be called to one or two passages of interest, not 
only to the specialist, but to the general student of 
biology. The Coelenterata form an attractive group from 
the fact that they rarely, if ever, pass from the two 
layered condition, and the lowest forms, even when 
adult, ‘do not rise in complexity much beyond a typical 
gastrula.” The larval form, the planula, is common to 
all except the Ctenophora. Referring to this, the author 
remarks: ‘Paradoxical as it may seem, it appears to 
me not impossible that the Coelenterata may have had an 
ancestor in which a digestive tract was physiologically 
replaced by a solid mass of amoeboid cells.” 

The chapter on the development of the Mollusca is 
very full and interesting. 

In summary of the group Arthropoda, the genealogy of 
the Tracheata and Crustacea tends to throw doubts upon 
the uniting of the whole of the arthropoda into one 
phylum. In the first place, the Tracheata are descended 
trom some terrestrial annelidan type allied to Perzpatus. 
[This is the interesting proto-tracheate form collected by 
Mr. Moseley on the Challenger expedition, and found by 
him to pussess trachea and nephridia, two organs which 
respectively demonstrate its affinities in opposite lines to 
the tracheate and annelidan groups.} The Crustacea on 
the other hand are clearly developed from a phyllopod- 
like ancestor, which can in no way be related to Peré- 
patus. The conclusion that the Crustacea and Tracheata 
belong to two distinct phyla, is moreover confirmed by 


to its progenitors, as well as in the morphology and | their development. 
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A chapter on the history of the germinal layers is 
promised in volume second. It is pleasant to find from 
the names of Agassiz, and Brooks, and others, that 
Embryology is gaining a sure foothold in this country. 

The book throughout evinces the greatest ability and 
care. Clearness and truth will make it attractive to the 
student, and it may safely be predicted that a fresh 
impetus in embryological research among young students 
in this country and abroad will date from this publica- 
tion. If this prove to be the case, the author may well 
feel repaid for his labor. H. F. 0. 





On ANGULAR APERTURE OF OBJECTIVES FOR MICRO- 
SCOPES. By Geo. E. Blackham, M.D., F.R.M.S. New 
Lg Industrial Publication Company. New York, 
1380, 


Weare glad to see that the vexed question of the an- 
gular aperture of the objectives has at length been treated 
in an exhaustive manner by Professor Blackham, who, 
by an untechnical method of treating the subject, has 
endeavored to interest a wide range of readers. The 
work has been produced in handsome form, and_ has 
eighteen sheets of diagrams. A critical review of this 
book will appear at a later date. 





COAL. 
BY P, W. SHEAFER, M. E., POTTSVILLE, PA, 
Il. 


The fearful loss of good material involved in 
mining and preparing Anthracite, as shown in the ac- 
companying tables, though greatly to be deplored, 
seems to be almost inevitable. The disposition of the 
coal in large solid beds, and in highly inclined posi- 
tions, involves strong supports to keep the superin- 
cumbent mass from crushing and closing the avenues 
to the mines; and these supports must consist of 
massive pillars of the solid coal itself. Wooden props, 
however ponderous and strong, can only be used for 
the minor supports. Some of this pillar coal is ulti- 
mately removed, but much of it is inevitably lost, 
especially in the larger beds which frequently range 
from 20 to 4o feet in thickness, and are often inclined 
at an angle of from 40 to 70 degrees. 

It is estimated that not more than 66 per cent. of 
the coal is ever taken out from the mines. That 
which is brought to the surface is run through a huge 
structure from 80 to roo feet high, very appropriately 
called a “breaker,” ingeniously contrived for the de- 
struction of coal. There are over 300 of these im- 
mense buildings in the Anthracite region, costing on 
an average $50,000 each, or an aggregate of $15,000,- 
ooo. To the top of these the coal is hoisted, and 
then descends through a succession of rolls and 
screens, emerging at the bottom, in a series of assorted 
sizes, from huge blocks of lump coal to unmerchant- 
able dust, which forms a grievously large proportion of 
the whole. This process involves a loss of good coal, 
equal to 20 or 25 per cent. of the entire quantity 
mined. For the coal wasted in mining, say 40 per 
cent., and in preparing, 25 per cent., no one is paid ; 
it is a total loss to landowner, miner and shipper. 

Plans for utilizing the waste coal dirt, or culm of 
Anthracite collieries, have been frequently suggested, 
but none have come into general use. The Anthra- 
cite Fuel Company, at Port Ewen, on the Hudson, in 
1877, used go per cent. coal dust and 10 per cent. fuel 
pitch, and made 300 tons of fuel per day, consuming 





over 50,000 tons of culm. The Delaware and Hud- 
son Company also use at their mines 60,000 tons per 
annum. ‘They now ship all their coal down to pea 
sizes, and consume the culm in generating steam. If 
all our coal companies would follow this excellent 
example it would enable them to sell half a million 
tons more coal, and burn the same amount of refuse, 
thus earning or saving half a million dollars per 
annum, to add to their revenues. The Philadelphia 
and Reading Railroad Company has recently intro- 
duced a method of burning coal dust in the furnaces 
of its engines, and the plan appears to meet with suc- 
cess. 

The amount of water which drains into a mine from 
a mile or more of surface is enormous, for the average 
amount of rain and snow fall is 58,840 cubic inches 
per square yard annually, and the mines are liable to 
absorb not only the rain fall on the surface immedi- 
ately over them, but all that which by contour of 
the surface, or by converging strata, tends towards 
them. On an average possibly five tons of water are 
hoisted for every ton of coal raised—another loss 
chargeable to mining. 

The preponderance of waste coal seems excessive ; 
but the writer’s experience in surveys of certain tracts 
of land, and in preparing maps which show the area 
exhausted, compared with the amount marketed from 
ten or more colleries, in a period of 20 years, proves 
that the loss is not over-estimated, especially in the 
Mammoth Bed, whose average thickness is 25 feet. 
An eight-foot bed of coal yields much better in pro- 
portion. When they exceed six or eight feet in thick- 
ness, especially if steeply inclined, they are not only 
expensive to mine, but a large proportion of the coal 
must be left to support the rocky roof. 

The Bituminous coals, particularly those of the 
United States, are not subject to these serious losses, 
and are quite cheaply mined and prepared. No 
breakers are required, as the only division is into 
coarse and fine coal, which are easily separated by 
screens ; and the fine coal can be readily converted 
into coke, making a better condensed fuel than the 
coal in its natural shape. The Bituminous beds are 
nearly horizontal and rarely more than six feet thick, 
so that it is not necessary to leave extensive pillars ; 
and as the coal is above water level, or in shallow 
basins, it is not necessary to put up extensive hoisting 
and pumping machinery. The simple, natural venti- 
lation of American Bituminous mines also does away 
with the extensive and costly appliances for this pur- 
pose of Anthracite mines, in spite of which so many 
miners annually fall victims to the noxious gases. 

The total amount of coal still to be mined, accord- 
ing to the accompanying tables, is 26,361,076,000 
tons. The total waste, as experience has shown, is 
equal to two-thirds of the coal deposit, and reaches the 
appalling amount of 17,574,050,666 tons, leaving us 
only 8,787,075,533 tons to send to market. In all our 
calculations of Anthracite we have counted the area 
as if in a level plain, and made no allowance for the 
undulations which must necessarily increase the 
amount of coal. But as many of the flexures are 
abrupt and broken, making much faulty and refuse 
coal, it will cover any over-estimate of area or thick- 
ness we have made in our calculations. 

Our tables show that 360,017,817 tons have been 
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sent to market in the 58 years from 1820 to 1878, in- 
clusive. Our consumption now amounts to 20,000,000 
tons annually. The increase of production for the 
past ten years has been 187,112,857 tons. At this 
rate we shall reach our probable maximum out-put of 
50,000,000 tons in year 1900, and will finally exhaust 
the supply in 186 years. 

The present product of the Anthracite coal fields is 
(1878) as follows : 





BOMNETE. 66). cdecewen'e 50 Collieries.......... 6,282,226 tons. 

(eee 161 Oe teecaleaaes 3,237,449 ‘! 

WROUUHOIE 65.56 ciecisc0e0s 132 Mr Cre ce 8,085,587 ‘' 
OME Seuss osice eas 343 OS  -gnemhandes 17,605,262 ‘ 


At this rate the eastern end of the northern field is 
being rapidly exhausted. The middle field, too, which 
contains the lower productive coals, is likely to cease 
extensive mining about the year 1900; while the 
western portion of the northern field, extending from 
Pittston to the western end, and the southern field 
from Tamaqua to ‘Tremont, comprising about 100 
square miles, which contain more coal beds and 
deeper basins, must furnish the supply for the coming 
years, 

Partially successful experiments have been made to 
use petroleum as a substitute for coal to some extent. 
But is it not already evident, under the reckless prodi- 
gality of production, that this occult and mysterious 
supply of light and heat and color will be exhausted 
before the Anthracite, and can, at best, only tempor- 
arily retard the consumption of the latter ? 

As already intimated, the question of the exhaustion 
of our coal supply is scarcely more at the present time 
than a curious and interesting calculation. It has not 
yet become so grave and portentous as in Great 
Britain, where a commission, with the Duke of Argyle, 
Sir Roderick Murchison and Sir W. G. Armstrong at 
its head, was recently appointed by Parliament to as- 
certain the probable duration of the coal supplies of 
the kingdom. There it is serious indeed ; for when 
Britain’s coal fields are exhausted, her inherent vitality 
is gone, and her world-wide supremacy is on the wane. 
When her coal mines are abandoned as unproductive, 
her other industries will shrink to a minimum, and her 
people become familiar with the sight of idle mills, 
silent factories and deserted iron works, as cold and 
spectral as the ruined castles that remain from feudal 
times. 

The modern growth and ultimate decadence of this 
great empire may be calculated from the statistics of 
her coal mines. In 1800 her coal product was about 
10,000,000 tons; in 1854 it was 64,661,401 tons ; 
and in 1877 it swelled to 136,179,968 tons. This 
period was a time of continued prosperity, when Eng- 
land ruled the world financially and commercially. In 
the 23 years from 1854 to 1876, inclusive, she pro- 
duced the enormous quantity of 2,210,710,091 tons of 
coal; and, more wonderful still, exported only 222,- 
196,109 tons-—say ten per cent—consuming the rest 
within her own borders. 

The average increase of her annual output has been 
34 percent. Willitsocontinue? Or has she reached 
the summit of her industrial greatness and commercial 
supremacy, and will they now decline, and with it her 
naval and military power, the subservient agent, and, 
to a large extent, the creature and result of those great 
interests ? 





Our Anthracite product, compared with the coal 
product of Great Britain, is so small as to really seem 
insignificant. The English Commission counts as 
available all coal beds over one foot thick—we count 
nothing under two and a half feet thick, nor below 
4,000 feet in depth—showing a net amount in the ex- 
plored coal fields of 90,207,285,398 tons; estimated 
amount in concealed areas, 56,27 3,000,000 tons ; total, 
146,480,285,398 tons, distributed as follows: 

















Explored. | Unexplored. Total, 
England..... 45.746,930,555 | 56,246,000,000 I0I,992,930,555 
WORE: cccscs 34,461,208,913 | .------ seeeee 34,461,208,913 
Scotland.....} 9,843,465,930 Noestimate. 9,843,465.930 
Ircland...... 155,680,000 27,000,000 182,680,000 
BOtal. .s.<. g0, 207,285,398 | 56,273,000,000 146,480,285,398 











The exhaustion of this magnificent mass of coal at 
this present rate of increase, viz.: three and a half per 
cent. per annum, is estimated by Professor Jevons as 
follows : 





1876, actual output...........sceeeeceeecceee 133,300,000 tons. 
1886, estimated annual output. 186,600,000 ‘* 
1896, - " padi 261,200,000 ‘ 
1906, “cc “ “ee 365,700,000 “ 
1916, “oe “ee “ 512,000,000 “o 
1926, “ en mere er +» 716,800,000 ‘ 
1936, . “ STITT TTT TT TTT + 1,003,500,0c00 ‘* 


Thus in sixty years the output would be nearly eight 
times the present amount, and about one-fourth of the 
total amount to be found in Great Britain. 

This vast estimate seems too enormous. It does 
not allow for great loss when cost of labor and much 
competion will prevent the working of small coal beds 
under two feet in thickness, or for the cost of mining 
when from 2000 to 3000 feet deep. Nor is it possi- 
ble that Great Britain’s industries and export trade 
combined willever require so great a quantity. Modern 
discoveries and improvements; in applied science, tend 
to diminish the consumption. ‘The 8,000,000 tons 
annually required for gas-works may be materially re- 
duced by the use of the electric light. ‘The domestic 
consumption, now equal to one-fourth the product, 
Or 33,000,000 tons a year, may increase. But will 
not the iron manufactures be on the wane, and her 
coal exports—now ten per cent. of her coal product— 
fall off as those of other countries increase ? 

We have about 340 collieries and produce 20,000- 
ooo tons per annum, or about 60,000 tons each. 
Great Britain has nearly 4000 collieries, and mines 
132,000,000 tons, or 33,000 tons per colliery. The 
greater the yield per colliery the less the expense in 
mining. If we decrease the number of mines and in- 
crease their capacity not only to raise the coal, but to 
exhaust a constant current of foul air and dangerous 
gases, clouds of powder smoke and millions of gallons 
of water, we will reduce the cost of mining. Most 
of the Anthracite mining in the United States is now 
done at a less depth than 500 feet vertical ; but as 
the coal nearer the surface becomes exhausted, the 
mines must go deeper and become more expensive. 

What a folly it is to boast of our world’s supply of 
Anthracite, and feverishly endeavor to force it into 
foreign markets, when we can so readily foresee its 
end? Would it not be wiser to limit its product, 
restrict its sale to remunerative prices, and consume 
it at our own firesides, and in our own manufactures ? 
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The monopoly of the Anthracite coal fields by | 
some seven corporations, which, according to | 
the accompanying tables, now control about two- 
thirds of the whole, and the best 
must prove, under economic management, a profit- 
able investment for their stockholders. Mining, 
selling and transporting their own coal, as they do, 


coal area, | 


individual enterprise cannot hope to compete with | 
them, and must vanish from the ground, and their | 
only rivalry will be with each other, and with the | 


Bituminous trade. Fortunately for the public, this 
rivalry will always be keen enough to keep the price 
of coal at a fair low rate of cost and profit. 

The coal resources of Great Britain are all devel- 
oped now, and in process of depletion ; while in this 
country when our 470 square miles of Anthracite are 
exhausted, we have more than 4oo times that area, or 
200,000 square miles of Bituminous, from which to 
supply ourselves and the rest of mankind with fuel. 
The coal product of the world is about 300,000,000 
tons annually. The North American continent could 
supply it all for 200 years. With an annual produc- 
tion of 50,000,000 tons, it would require twelve cen- 
turies to exhaust the supply. But with a uniform 
product of 100,000,000 tons per annum, the end of 
the Bituminous supply would be reached in 800 years. 
What the annual consumption will be when this con- 
tinent supports a teeming population of 400,000,000 
souls, as will be the case some day, must be left to 
conjecture. But with half that population, as ener- 
getic, restless, and inventive as our people in this 
stimulating climate have always been, under the 
hopes of success, such a country as this constantly 
holds out much to tempt ambition and reward enter- 
prise. 

If it be true, as Baron Liebig asserts, that civiliza- 
tion is the economy of power, we have it in our im- 
mense areas of Bituminous coal. There is no known 
agent that can answer as a substitute for the vast 
power and almost limitless usefulness of coal in its 
general adaptation to the wants of man; and that 
nation will maintain the foremost rank in enlightened 
modern civilization which controls, to the fullest ex- 
tent, while it lasts, this wonderful combination of 
light and heat and force. We are wiser than our 
fathers ; and from the modest but sublime altitude to 
which we are lifted by physicial science, and the far 
extended range of mental vision which it opens up to 
us, we can see farther into the plans of Providence 
than those who went before us, and can conjecture 
the early, if not the remote, future of the human 
race in our land and in other lands. 

Happy that people whose legislators study the best 
mode of developing the natural resources of their 
country, and whose great men become great by im- 
proving the condition and promoting the welfare of 
the human race. The greatest of England’s five 
Georges was not either of those who wore the crown, 
but plain George Stephenson, of Manchester, who 
rolled the world farther along the path of progress 
than all the others; and none of the royal Jameses 
did half so much for the civilization of his country as 
James Watt, whose boyish study of the steaming 
tea-kettle developed the giant power that does the 
world’s work with an energy that is tireless and 
irresistible. 








ETHNOLOGY.* 
FRAGMENTARY NOTES ON THE ESKIMO OF CUMBERLAND 
SOUND. 
By LuDWIG KUMLIEN, 
II. 

They have an interesting custom or superstition, 
namely, the killing of the ezi/ spirit of the deer; 
some time during the Winter or early in Spring, at 
any rate before they can go deer-hunting, they con- 
gregate together and dispose of this imaginary evil. 
The chief ancoot, angekok, or medicine-man, is the 
main performer. He goes through a number of gyra- 
tions and contortions, constantly hallooing and calling, 
till suddenly the imaginary deer is among them. Now 
begins a lively time. Every one is screaming, running, 
jumping, spearing, and stabbing at the imaginary 
deer, till one would think a whole mad-house was let 
loose. Often this deer proves very agile, and must be 
hard to kill, for I have known them to keep this per- 
formance up for days; in fact, till they were com- 
pletely exhausted. 

During one of these performances an old man 
speared the deer, another knocked out an eye, a third 
stabbed him, and so on till he was dead. Those who 
are able or fortunate enough to inflict some injury on 
this bad deer, especially he who inflicts the death- 
blow, is considered extremely lucky, as he will have 
no difficulty in procuring as many deer as he wants, 
for there is no longer an evil spirit to turn his bullets 
or arrows from their course. 

They seldom kill a deer after the regular hunting 
season is over, till this performance has been gone 
through with, even though a very good opportunity 
presents itself. 

Salmo salar, and one other species of Sa/mo that 
I could not procure enough of to identify, are caught 
to some extent in June and September in some of the 
larger fjords; they are mostly caught with a spear, but 
sometimes with a hook. (For description zide under 
hunting-gear, etc.). 

When these fish are caught, they are put into a 
seal-skin bag, and it remains tied up till the whole be- 
comes a mass of putrid and fermenting fish, about as 
repulsive to taste, sight and smell as can be imagined. 
Cottus scorpius, which contributes so largely towards 
the Greenlander’s larder, is not utilized by the Cum- 
berland Eskimo, except in cases -of a scarcity of other 
food supplies; the fish is abundant in their waters, 
however, and fully as good eating as they are on the 
Greenland coast. 

Birds and their eggs also contribute towards their 
sustenance in season; they are extremely fond of eggs, 
and devour them in astonishing quantities. 

The “black skin” of the whale, called by them 
muktuk, is esteemed the greatest delicacy. When 
they first procure a supply of this food, they almost 
invariably eat themselves sick, especially the children. 
We found this black skin not unpleasant tasting when 
boiled and then pickled in strong vinegar and eaten 
cold; but the first attempts at masticating it will re- 
mind one of chewing India rubber. When eaten to 
excess, especially when raw, it acts as a powerful lax- 
ative. Itis generally eaten with about half an inch 
of blubber adhering. 





* Bulletin (15) of the United States National Museum. Contributed to 
the Natural History of Arctic America, made in connection with the 
Howgate Polar expedition, 1877-78. 
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The greater portion of their food is eaten raw, | 
especially in Winter. When they cook at all, they | 
only “simmer” it over their lamps in a pot of soap- | 
stone. These pots are from eight to twenty inches in 
length, usually about sixteen inches, and though of | 
variable patterns, the length is generally three times 
the width or depth. Among such Eskimo as are able 
to procure old cast-away meat-cans from around the 
ships, tin has superseded the soapstone both for lamps 
and boiling-pots. 

In Summer, especially when on hunting excursions, 
they very often “fry” meat by making a little fire- 
place of stones, and laying a flat piece of stone on 
the top. The opening to receive the fuel supply is to | 
windward. For fuel at such times they use Cassiope | 
tetragona and Ledum palustre, these shrubs make a 
quick and very hot fire. It would be comparatively 
an easy task for these people to gather enough Cass- 
ope tetragona during the Summer to burn during the 
coldest weather, and not rely wholly upon blubber. 

When the Eskimo have been simmering meat, espe- 
cially seal, in their boiling-pots, they pour off the 
liquor and mix it with about an equal quantity of 
blood ; this makes a thick and rather greasy soup 
that must be quite nourishing ; the children are very 
fond of it. It seems possible that from this dish has 
originated the popular error that these people drink 
oi/, a notion that is simply preposterous. 

I found among some of these people a little spoon, 
or rather a miniature scoop, made of ivory, which 
they used to drink the soup with ; it appears to be an 
old utensil, now going fast out of use, for they can 
now procure tin mugs. A reindeer’s rib, pointed at 
one end, is used to fish up the meat with, and some- 
times to convey it to the mouth. These instruments | 
are found in the graves, but seem to be little used at | 
the present day. 

When a seal is brought to the encampment, espec- 
ially if they have not been plenty for some days, all 
the villagers are invited to the hut of the lucky hunter, 
and the seal is soon dispatched. A couple of the 
younger men skin the animal and distribute the pieces 
to the assembled company as fast as needed. The 
testicles, being considered as the choicest titbit, are 
usually handed over to the hostess ; the spinal cord is | 
also rated as one of the choicest portions of the ani- | 
mal. During these feasts they gorge themselves to 
their utmost capacity, and are in good humor and 
hilarious. Though there may be ever so poor pros- 
pects to procure more food for the morrow, this does 
not deter them from gluttonously devouring the last | 
morsel, and then go on allowance till they can get a | 
fresh supply. I have seen them thus gorge themselves, 
and then lie down to sleep with a piece of seal meat 
by their side, which they attacked every time they 
awoke. 

The intestines of birds, notably Zagopus and Som- 
ateria, are looked upon as choice parts, and birds 
brought to the encampment are generally “ drawn” by 
the hunters. The fatty excrescence at the base of 
the upper mandible of the male Som. spectabilis is too 
great a temptation for them. It was with great diffi- 
culty that we could induce them to bring these birds 
to camp without having them thus mutilated. 


[ Coutinued. | 





LETTERS TO THE EDITOR. 





[The Editor does not hold himself responsible for opinions expressed 
oy Ais correspondents. No notice is taken of anonymous communi- 
cations.] 





A SPARK FROM MENLO PARK, 


To the Editor of Science : 


My note book is so full of observations made during 
a recent visit to Edison’s laboratory, that I feel on look- 
ing it over as if I had struck an intellectual gold mine. 
The genius of Menlo Park is so exuberant, and his frank- 
ness—we may say #azvefé—so unbounded, that we 
came into possession of many facts which we might 
almost commit a breach of confidence in exposing. I 
found him reserved, however, when the conversation was 
turned to the subject of the arc electric light, and avoid- 
ing criticism of the operations and machines of those 
inventors who have devoted themselves to its improve- 
ment and utilization. But he made quite merry over the 
opinions expressed to him by many of the sight seers 
who swarm to the laboratory. ‘‘ Would you believe it 
possible,” said Mr. Edison, “ that in spite of the general 
and interesting descriptions I have seen in various publi- 
cations of this and other countries, few of the visitors really 
know what they come to see when they ask to be shown 
the electric light ? Many are disappointed, because we do 
not have a kind of inland light house with a 300 or 400 
candle-power light in each pane of glass in the buildings. 
Others thinkit a ‘ poor show’ when they examine an in- 
candescent thread of 14 to 16 candle-power in bright 
sunlight.” 

There was one suggestion thrown off by him, while 
conversing about the arc electric light, which I think 
should not be suffered to remai nundeveloped ; Mr. Edison 
is so devoted to ‘his light’ that he only has time to give 
an occasional thought in the other direction, and his 
power of concentration prevents the dispersion of his 
genius through a different medium. So I repeat, I do 
not think I am committing any breach of confidence in 
describing a sketch which grew up under my eye, drawn 
by his rapid and luminous pencil; for Edison possesses 
that peculiar quality of pictorial illustration which we 
have never seen, except in the sketches of that inventor- 
artist, the great Leonardo da Vinci. 

“ Our dynamo-machines,” said he, ‘as we now build 
them, are especially constructed for the purpose of 
furnishing current for the incandescent lamp; but they 


| are, of course, as easily adapted to the arc light as to 


other purposes. You see our lamp factory and electric 
railroad are run by them. A very simple addition to a 
machine would allow of its use in illumination where the - 
production of reverse currents is necessary. Imagine 
the wire of a Gramme helix cut half way through the 
solenoid, the four ends joined two and two to a commu- 
tating wheel, and pairs of conductors leading to an arc 
light, say Jablochkoff’s candles. Now, by intermittently 
joining the ends of the separated helices, by an appropriate 
arrangement on the ordinary commutator blocks, you 
will be able to use your main current for the small incan- 
descent lamps, and the surplus for the arc lamp; thus 
supplying continuous and reverse currents from the 
same machine.” 


I hope this chance scintilla from the mind of the great 
inventor will be allowed to sink through the pages of my 
note book into your columns, without any violation of 
the proprieties. If it incite Mr. Edison, e revanche, to 
a development of the idea, we will bear the brunt of a, 
perhaps, just resentment. 

F. T. WATERS. 





